INTRODUCTION
The importance of potassium as a fertiliser for many crops in Western Samoa is now recognised, and the main import of fertiliser into that country is the "Banana fertiliser", which is a mixture with N-P-K oxide rating 10-5-20. Wright (1963) reported several simple trials using nitrogen, phosphorus, and potassium fertilisers, and showed that potassium is required on most soils. The soils which did not show potassium responses were mainly high in organic matter. Wright quotes soil analyses for a range of Western Samoan soils.
The purpose of this report is to discuss Wright's data, data obtained by the Soil and Foliar Analysis Unit of the U.N. Special Fund Project (WES2), 'l.nd data obtained at the New Zealand Soil Bureau.
METHODS
Total potassium determinations were carried out by treatment of finely ground samples with nitric acid, ignition at 500°c, treatment with nitric and hydrofluoric acids, further treatment with nitric acid, and determination of potassium by flame-emission spectrophotometry.
Exchangeable potassium (K) was determined on ammonium acetate leachates by either flameemiSSIOn or atomic-absorption spectrophotometry (Blakemore et al. 1972 ).
Long-term potassium-supplying power or reserve potassium (Kc) was determined by extraction using boiling nitric acid (Blakemore et al. 1972) .
POTASSIUM CONTENT OF WESTERN SAMOAN TOPSOILS
Total potassium determinations (Table 1) were carried out on a number of topsoil samples collected by A. C. S. Wright in 1956 . The samples were from a range of latosolic soils from basalt, andesite, basic andesite, and basic tuff; an alluvial soil; and a gleyed soil.
The results show that total potassium in these soils is very low (mean -0.17% K; range 0.02-0.85% K). By comparison, New Zealand topsoils from volcanic parent materials have a mean total potassium value of 0.78% K (range 0.08 -1.53% K) (New Zealand Soil Bureau 1968) . The younger New Zealand soils give a mean value of 1.21 % K (range 0.78 -1.53% K), and the older, more weathered soils give a mean value of 0.47% K (range 0.08-1.13% K).
The values for total potassium and organic carbon quoted in Table 1 show no significant correlation (r = 0.07). It is apparent that although potassium is so involved in the organic cycle, its movement from plant remains to growing plants or to loss by leaching must be very rapid. These results show that the mean exchangeable K content from Wright's data is higher than that obtained by the FAO Analysis Unit. They also show that the mean organic carbon content is much higher, because Wright sampled mainly virgin sites, whereas the FAO project was more concerned with a limited number of cleared areas.
The exchangeable values for the Samoan topsoils are lower than those for the New Zealand topsoils. The value from Wright's data is only slightly lower than that for the New Zealand zonal soils, but the mean organic C content is much higher.
LONG-TERM POTASSIUM-SUPPLYING POWER OR
RESERVE POTASSIUM (Kc) In soil parlance, "fixation" has usually a detrimental connotation, but from an agricultural point of view "potassium fixation" may be regarded as a beneficial soil characteristic. Potassium fixation is the binding or entrapment of potassium ions within the layers of 2 : I-layer-type silicates; and, because this is a reversible process, the "fixed" potassium acts as a reserve and can eventually be released to crops when the available forms have become depleted. For this reason soils containing 2 : I-layer-type clay minerals usually have the ability to maintain potassium supplies to crops. Unfortunately, such clay minerals are rare in the soils of Western Samoa, where weathering and leaching processes are mainly strong (Schroth 1971) .
It is quite possible for soils to maintain a fairly low level of exchangeable K while having a high content of reserve potassium, and for this reason exchangeable K values alone do not give a complete picture of potassium status. One measurement of potentially available potassium, termed "reserve potassium" (Metson et al. 19'56; Metson 1968) , is a measure of the nearly constant rate of release of potassium after several extractions with boiling, Ilormal nitric acid. The more readily soluble form is removed by a single extraction with nitric acid at a high acid-to-soil ratio. Then four successive cxtractions at a low acid-to-soil ratio are made and :::nalysed for potassium, and values so obtained (usually fairly similar) are averaged and reported a, "reserve potassium" or Kc.
Reserve potassium values for a range of Western Samoan topsoils are included in Table 1 . The results, with the exception of the alluvial soil Sauniatua sandy clay and the gleyed alluvial soil Namoa clay loam, are extremely low. The Sauniatua and Namoa soils are in the low to low-medium range. In New Zealand, low reserve potassium levels of less than 0.1 me. % are a feature of strongly developed soils from volcanic parent materials (Metson 1968) . In Samoa it is likely that most soils have low and ,-ery low reserve potassium levels because of the lack of 2: I-layer-type clay minerals and their advanced state of weathering. This must be regarded as a permanent feature of these soils.
CoNCLUSIONS
Soil conditions, climate, and crop type all contribute to potassium deficiency in Western Samoa.
Soil cOllditiolls
The soils of Western Samoa are mainly derived from basaltic rocks of variable potassium level (Macdonald 1944) . Weathering provides potassium, but the rate of release is not normally sufficient to sustain growth, and it is therefore essential that all possible potassium be held within the soil system. The potassium may be held in the plant biomass, within clay minerals, and in exchangeable form. The very low values of total potassium in most Western S::tmoan topsoils indicate that these mechanisms have not been able to retain potassium against weathering and leaching processes.
The clay minerals in these soils are such that the soils have very little reserve potassium (Kc). It is also apparent that their exchangeable K levels arc highly dependent on organic matter return. Under natural conditions organic matter return and mineralisation are capable of supplying sufficient potassium. However, under conditions of cultivation, organic return is usually reduced and potassium is seriously depleted.
Climate
Climate has a very strong influence, through its effects on leaching and weathering, on clay mineralogy, exchangeable potassium, reserve potassium, and mineralisation of organic matter. In particular, high rainfall also affects the utilisation of fertilisers and causes serious drainage losses. Soluble fertilisers such as potassium salts should be applied at frequent intervals to minimise such losses. The need for fertilisers with slower rates of release of potassium is clear.
Crops
Many tropical crops such as bananas grow rapidly and have extremely high potassium requirements. Under natural conditions, potassium levels in the soil are maintained at a fairly high level by the organic cycle. However, when plant products are removed (e.g., as food), or when the plant remains are not returned to the soil, serious depletion of potassium occurs and production is seriously affected.
It is apparent that potassium deficiency is an important limitation to Western Samoan agriculture and that, for increased production, increased use of potassic fertilisers and careful conservation of organic matter will be necessary.
